Different types of disagreements must be managed during the development of health information systems. This study examines the antagonisms discussed during the design of an information system for 175,000 users in a public health context. Discourse analysis methods were used for data collection and analysis. Three hundred and twenty-six conflict events were identified from four design meetings and divided into 16 categories. There were no differences regarding the types of conflicts that the different participants brought into the design discussions. Instead, conflict occurrence was primarily affected by the agendas that set the stage for examinations and debates. The results indicate that the selection of design method and the structure used for the meetings are important factors for the manner in which conflicts are brought into consideration during health information system design. Further studies comparing participatory and non-participatory information system design practices in health service settings are warranted.
Introduction
When designing information systems in health service settings, there is a need to take large sets of stakeholders and different opinions into account [1, 2] . Inviting end-users to participate in the upstream design process has been suggested to be a key marginal investment for being able to transform the costs related to the implementation of information systems in health services into future benefits [3] . Previous studies in health service contexts have investigated design processes where end-users have been involved and identified significant design themes and the main arenas for decision-making [4, 5] . In these studies, the management of antagonisms and differences was found to be a central component of design practice. However, the literature in the area lacks descriptions of the tensions and conflicts that surface during health information system development and whether or not there are differences between the types of conflicts that participants from different backgrounds bring up for consideration. The aim of this study is to examine conflicts discussed in a health information systems design group involving end-users. The specific aim is to investigate the types of antagonisms involved in the system under development, their numbers, and their nature in order to be able to compose design methods that are compliant to needs.
Management of conflicts involving a future system-in-use
As a general principle, end-user participation in design is supposed to prevent post-implementation problems based on involving relevant stakeholders early in the design process and giving them the chance to address and resolve potential conflicts pertaining to the future system. Accordingly, methods for participatory design traditionally include modelling of work practices, conflict identification, and resolution of these antagonisms [6] [7] [8] .
The present study addresses a specific aspect of end-user participation, namely the way participants in a design group discuss tensions, conflicts, and breakdowns pertaining to the system under development. In many situations, professional as well as personal, not all desired goals can be achieved due to a lack of resources or because some aspects are partially or fully mutually exclusive. Such situations are also highly characteristic for design processes. It is therefore not surprising that design has been described as a political undertaking [9] . Both politics and design are concerned with the issue of creating systems and conditions for a better future, and in both activities, few solutions can satisfy all interests. The challenge is thus to select the most important interests and create systems that best satisfy these.
In particular, the first part of this challenge, balancing of interests, is political. In this study, we define power as 'a force that affects (social) outcomes,' while politics are defined as 'power in action' [10] . Individuals often act through organizations to look after their interests. Morals and solidarity may here influence people to also pursue goals that are not in their own interests. The term conflict is, in this article, first used to denote events displaying competing interests between individuals or stakeholder groups. These conflicts are denoted political conflicts. Second, even systems that can live up to balanced interests may create problems. An envisioned system may thus, from an engineering perspective, be foreseen to fail to meet the agreed-upon requirements. The term technological conflict is, in this analysis, used to denote such mismatches between system functions and the social and physical environments. Similar to the way in which mechanical engineering is about finding a compromise between multiple conflicting goals, such as strength, durability, weight, noise, and manufacturing cost, information systems development is ultimately about balancing multiple stakeholders' goals and reaching a final solution that reduces the risk for technical and psychological failures in the best possible way.
Study setting
Occupational disease and sick leave from work are growing health problems with considerable implications both for the affected individuals and for society at large. The aim of health promotion is to empower people and groups in order to enable them to identify health hazards themselves and take preventive action in their own immediate environment. Health promotion in working life means that workers are empowered to improve their health through living habits, attitude, personal relationships, and education [11] . The potential to influence individual work arrangements, to create a good working atmosphere, and appreciative leadership are also essential factors for the health of workers. The WISE (Work Improvement in Small Enterprises) methodology developed by the International Labour Organization (ILO) is an example of a method for health promotion at workplaces that has proven effective in controlling occupational hazards at their sources [12] . Trade unions traditionally supply an organizational setting for employees to review working conditions and act for their health and welfare. In other words, these organizations provide an infrastructure for peer-to-peer empowerment in work-related health issues. The Swedish Trade Union Federation (LO) is an example of such a networked organization. In LO, 175,000 shop stewards [13] represent the union federation at workplaces. Among the shop stewards, there is a large variation in age, education, and maturity as computer users, but computer usage and literacy is generally lower than national workforce averages. Most individuals, among both union members and shop stewards, lack college-level education. Furthermore, a common characteristic is that they use oral communication in their professions, and seldom express themselves in writing. The aim of the 'Distance Supported Learning for local Knowledge Needs' (DLK) project was to advance trade unions' practice of using IT and to give local shop stewards greater capacity for solving their local problems independently by giving them the ability to formulate knowledge needs and then seek answers to these needs.. Representatives from LO, and 17 of LO's, at the time, 18 affiliates, in collaboration with educators from a trade union folk high school and researchers from Linköping University participated in the project. At one stage of the project, a participatory design group was formed to develop ideas about IT support for shop stewards. Detailed accounts of design solutions resulting from the project have earlier been reported [14, 15] .
Methods
The methodological approach to the data collection and analysis used in this study was based on discourse analysis (DA). DA comprises a set of methods for study of the interactional accomplishment of specific social activities. Accordingly, the methodology combines a contextual sensitivity of language use with analyses of talk as a means for social action [16] . Utterances are regarded as context shaped, i.e., they cannot be understood without reference to the context in which they are spoken [17] . However, utterances are also seen as context renewing, as they contribute to the context for the next action in a sequence of interactions. DA is comparative, in the sense that lay talk is used as the benchmark against which different forms of institutional or professional interaction are compared. Institutional interaction differs from the lay setting in at least three ways. First, it involves at least one of the participants being oriented towards a goal. In the context of the present study, the goal was to specify the design of an information system for shop stewards. Second, an institutional setting may involve particular constraints on what participants will treat as allowable interactions and utterances, i.e., the normative expectations on the conversation.
In the study setting, the system development work in the design group was based on Action-Design [18] , a participatory design method that includes meeting rules aimed at having the design process run in an efficient and democratic manner. An example of such a rule is that the chairperson is to provide members of the design group with equal opportunity to comment on issues before decisions are made. The case study group comprised both members of DLK project management and local shop stewards from different unions. Finally, institutional talk differs from mundane conversation in that it may be associated with inferential frameworks or procedures. In the study setting, a modified set of procedures and tools from the Action Design method were employed during the design process, e.g., a graphical language was used for the representation of organizational structures and walk-through methods were employed for prototype evaluations. DA can be performed at different levels, alone, or integrated with other methods. The present study was performed bottom-up, i.e., it was based on identification of specific turn sequences informed by conversation analysis techniques. However, the analysis was continued by categorization and quantification of these sequences of design interaction. In this way, the nature of general structures and themes that manifested themselves in the institutional interaction and were distributed throughout the particular institutional setting, could be identified and examined.
Conflict instances
Conflict instances during meetings were identified from sequences of turns in the conversations displaying a departure from the established interaction pattern, i.e., from the normative expectations on the conversation. In the study setting, these expectations were explicitly stated in the design meeting rules. The overriding norm in these rules was that all participants should contribute to an accumulated solution of the design problem. However, there were circumstances in which design group participants displayed that they chose to deviate from the joint construction of the accumulated solution. For the detailed analysis of these situations, a collection of distinguishable meeting interaction practices displaying a disagreement, defined as ways to organize turn taking, was constructed. For instance, if a design group member displayed by a statement or a question that she was noticing that she did not want to or was not able to contribute to the co-production of a specific aspect of the design solution, and when this departure from the normative expectation was confirmed by an assertive turn, then the turn sequence was seen to demonstrate an orientation by one of the group members towards the design that, at the time, deviated from the other group members. Also, if a design group member displayed that she was noticing the absence of an assertive turn from another group member, then that was seen to demonstrate an orientation towards that it should have been produced and thus a deviating orientation towards the design solution compared to the other group members. A turn sequence from a conversation about web search functions illustratrates such a departure from the co-production of the accumulated design solution. A designer [MI] was presenting a preliminary prototype, and was supported by turns of affirmative comments from the other group members. A user representative [CS] disrupted this interaction.
[CS] The first we said, then, that was no free text in the search function.
[MI] Mm [CS] The search function that is here, it is built upon free text. This means that you maybe will not get hits if you misspell or somethin' you haven't thought of in the same way as those who have constructed the search path. . .
[CS] . . .or key word path.
[CS] One should have some type of pull-down menu instead.
In this turn sequence, the user representative first disrupted a sequence of paired conversational actions (statement-affirmation) by displaying a deviating orientation with regard to the design solution. This orientation was affirmed by one of the designers in the next turn. The deviating orientation was further qualified in the following turn, where the user explained that the suggested solution would cause problems for users uneasy with typing on computer keyboards. She ended the turn by pausing in the middle of a sentence, thereby providing the other users a possibility to fill in and the designers to object. When nobody took the opportunity to comment on her statement, she instead completed the turn sequence herself and initiating a new sequence by introducing an alternative design solution.
The turn sequences demonstrating departures from the normative expectations on the conversation were for the study denoted as conflicts. Specifically, we defined a conflict instance as: ''A sequence of utterances reorienting the communication to highlight a mismatch in the anticipated system use.'' Any sequence of utterances involving such a reorientation, whether initiated by questions, statements or disagreements with ''previous non-mismatch statements,'' was counted as a conflict. The conflict instances were divided according to the orientation of the speaker that interrupted the co-production of the accumulated design solution into two categories:
• Political, when competing interests with regard to the future system-in-use were addressed, or • Technological, when it was pointed out that the future system-in-use would not live up to agreed-upon requirements.
Each conflict instance involved two opposing phenomena associated with the future system. These were combined from three general categories:
• Individuals involved with the system • Stakeholder groups, and • System components.
The category System components includes both virtual and physical man-made objects. The analysis does not include conflicts involving the design project in itself, e.g., personal conflicts between design group participants, and conflicting work methods in the project.
Basic conflict types
Conflicts may arise between the three main categories of possibly repelling phenomena as well as within each category, resulting in six types of basic conflicts, as follows:
Political conflicts
• Experienced by or between individuals.
• Experienced by or between stakeholder groups.
• Between individuals and stakeholders groups.
Technological conflicts
• Between individuals and system components.
• Between stakeholder groups and system components.
• Experienced by or between system components.
For political conflicts between individuals and between stakeholder groups only, we subdivided the conflict instances further into subcategories with regard to resources, behavior and goals, as follows:
Conflicts involving only individuals
Conflicts to some degree always involve individuals with interests. Loosely aggregated groups or cohorts count as individuals as long as they act individually with the aim of representing themselves rather than a group or an organizational unit. In a more fine-grained description, conflicts may involve individual in several ways, i.e.:
• The resources the individual user possesses.
• The behavior of the individual.
• The goals and plans of the individual.
Conflicts involving only stakeholder groups
Although individual interests are always present in conflicts, conflicts often involve a group of people with a common interest in the system design. Similar to individuals, conflicts can involve groups with interests in the design in more than one way, i.e.:
• The resources and capital the stakeholder group possesses.
• The behavior of the stakeholder group.
• The goals and plans of the stakeholder group.
Data collection
All 20 design meetings in the DLK project were videotaped, and the audio track, 65 hours in all, was transcribed. The transcript was detailed with a close-to-verbatim match between audio track and transcripts. Four design meetings (no. 7-10) were selected for specific analysis in this study. The selection was based on the desire to analyze meetings in the middle of the design process, thus avoiding the initial phase of administration and group forming, as well as the focus on detailed design decisions which characterizes later phases.
Prototype evaluation meeting
Length 3:15. Participants (numbers): Project manager (1); system developers (2); pedagogue (1); shop stewards (3); secretary (1) .
Agenda items (time spent): Administrative and planning (0:15); discussion about related web pages (0:10); rundown of earlier prototype (0:50); group-based evaluation of prototype (1:10); presentation of evaluation (0:50). 
Requirements survey meeting

Web review meeting
Length 2:20. Participants (numbers): Project manager (1); system developers (2); shop stewards (3), secretary (1) .
Agenda items (time spent): Administration and planning (0:25); discussion of a planned form-based survey (continued from last meeting) (0:15); on-line group-based overview of related web pages (1:00); presentation of a system (Mimio) (0:30); talk about prototype implementation platform (0:10).
Scenario meeting
Length 1:50. Participants (numbers): Project manager (1); system developers (1); shop stewards (4), secretary (1) .
Agenda items (time spent): Administration and planning (0:25); discussion of a planned form-based survey (continued from last meeting) (0:15); planning a later scenariobased utility and usability test with real users (0:20); running the same test in the design group (0:50).
Data analysis
This section provides a step by step description of the actual method used to arrive at the results presented below.
Transcription
The design meetings were transcribed close to verbatim (excluding pauses, coughs, etc.) with a code for the speaker's identity attached to each utterance.
Conflict identification and categorization
The transcripts were first examined to identify conflict instances during design group meetings. For the following categorization, a three step procedure was used: a first-level categorization into the six basic conflict types, a secondlevel categorization into the twelve subtypes and finally a validation of the categorizations. Only the transcripts of the participants' factual utterances were used to interpret their orientations towards different topics, i.e., background data were not employed in the identification of conflicts. Therefore, also when a conflict instance was suspected to be the consequence of one or more previous instances not brought up in the interaction, the categorization was based on how the instance was articulated in the group. For instance, if a design group member mentioned that a user had problems accessing the system, the instance was categorized as a technological conflict between user and system component although a large web of other technological or political conflicts can be assumed to have caused the access problem. We wanted to avoid the subjectivity involved in trying to elicit a single root cause. Instead, we based our categorization as closely as possible to what was uttered in the communication. Also, when those involved in the conflict instance were not completely identified, such as in the statement: ''there will be hell to pay if the administrators don't enter the information into the system,'' the conflict instance was categorized based on the immediate meeting context. In this case, it is clear that the administrators in their role as administrators were parts in the conflict.
First-level categorization
The 326 identified conflicts were first categorized into one of the six basic conflict types listed above. The concept of role was used in situations in which the distinction between group and individual was unclear. In these situations, it was assessed whether or not the persons mentioned in the discussion acted as individuals or as representatives for an organization. Following guidelines were used for the first-level categorization:
2.4.3.1. Conflicts experienced by or between individuals. Two distinct types of conflicts fall into this category. The first type involves two or more individuals not acting in their professional roles in the organization, i.e., they act as private persons rather than officials. Any type of dispute based on what a person is (characteristics), has (resources) or does (actions) fall into this category. Jealousy, distrust, sexual, religious or racial harassment, and bad manners all fall into this category. For instance, if a person is discriminated or receives bad treatment from a manager on religious grounds, the instance falls into this category (provided that the manager does not act based on the policy of the organization).
The second type of conflicts within this category deals with intra-personal conflicts, also regarding what the person is, has, or does. For example, conflicts where a person does not have the resources (time, equipment etc.), motivation or knowledge to solve his or her tasks fall into this category.
2.4.3.2. Conflicts experienced by or between stakeholder groups. Similar to the conflicts between individuals, conflicts can be foreseen both within and between stakeholder groups. Any organizational tensions where the interests or actions of different stakeholder groups are, actually or seemingly, mutually exclusive fall into this category. As with the intrapersonal conflicts, tensions between the characteristics, resources, and actions within an organizational unit are included in this category.
Conflicts between individuals and stakeholders groups.
Conflicts where one part is seen as acting in a professional role and the other part is seen as a person rather than representing an organization are sorted into this category.
Conflicts between individuals and system components.
Most system usability problems that can be characterized as interaction problems between human and technology fall under this category. For instance, conflicts based on information that is hard to retrieve, procedures that are hard to learn or to execute are included in this category.
2.4.3.5. Conflicts between stakeholder groups and system components. This category contains conflicts where the limitation of the system functionality or accessibility hampers the work in an organizational group or where the administration of the system is too costly or requires excessive work efforts.
2.4.3.6. Conflicts experienced by or between system components. In this category, all conflicts involving technological mismatches between system components are placed.
Second-level categorization
In the second-level of analysis, conflict instances belonging to two of the basic conflict types were further subdivided into six plus six subcategories. This was done for the two basic conflict types: ''By or between individuals,'' and ''by or between stakeholder groups'' respectively. Following guidelines were used for the second-level categorization:
2.4.4.1. Resource availability. In this category we classify conflicts between parties who compete for the same limited resources, where one part for some other reason wants to limit an other part's resources, or where the resources available do not fit the needs of the user or stakeholder group, i.e., the resources are of the wrong type.
Resources and behavior.
This category rooms conflict instances where the characteristics of an individual or stakeholder group or the scarcity of available resources, such as knowledge, money or time, limits the behavior for the individual/group itself or some other group. Note thus that the conflict can exist both within and between individuals or stakeholder groups. The individuals or stakeholder groups are then forced to use other, possibly less efficient, ways to attain these goals. The category furthermore contains the instances where the behavior of one part reduces someone's resources.
Resources and goals.
The conflicts in this category comprise instances where the lack of resources renders a goal impossible to attain. As opposed to the previous category, the behavior may still be attainable but the resource use does not result in the desired outcome. The other type of conflict in this group is where the achievement of one goal would result in an undesirable reduction of someone's resources.
Behavior.
All instances where two actions are mutually exclusive are placed in this category. It is not necessary that the actions are totally opposing. Also instances where two actions are not possible for one subject to achieve, at the same time or in the same place, are categorized into this group.
Behavior and goals.
Similarly to the category 'resources and goals', a behavior may not result in the desired goal or render it impossible to achieve at all. The other case is when the existence of a goal for one group or individual makes an action for the same, or another, group totally, practically, or socially impossible.
2.4.4.6. Goals. This is the category for the classic goal conflicts either within or between organizational units or individuals.
Validation of the categorization
A final analysis was performed to validate the issue descriptions and to relate them to the development of an overall framework for conflicts discussed during participatory design meetings. In this validation, the preliminary categorization was critically examined to assess whether it matched the description of the categories and that all researchers involved in the categorization agree on its correctness.
Results
The numbers and types of the 326 conflict instances identified are shown in Table 1 . More conflicts were discussed during the prototype evaluation meeting (46 conflicts per hour) than during the other meetings (25-36 conflicts per hour). There were only minor differences between the different design group participants in terms of which types of conflicts they brought up for discussion in the group (Table 2) .
Political conflicts
Political conflicts accounted for 169 instances (52%) of all disagreements recorded in the analyses.
Conflicts experienced by or between users
In all, conflicts experienced by or between specific individual users were discussed 81 times. These events were divided into the six subcategories.
3.1.1.1. Resource availability. Only seven times were conflicts between individual users' resources commented in the group. Four of these addressed the lack of resource allocation to certain users. In some cases, these differences were desired by the organization, e.g., providing those actively involved in the organization with benefits over less involved members. The other comments focused on some users keeping information from other users, i.e., treating others with general disrespect or neglect.
3.1.1.2. Resources and behavior. Conflicts of this type were brought up 50 times during the four meetings. The conflicts were of two types forming two subgroups: between a user's resources and his/her own actions, and between a user's resources and another person's actions.
In the first subgroup, which contained conflicts experienced by a single user, the most common conflict was between a system user's knowledge and required tasks. On 14 occasions, the problem of having insufficient knowledge or skills for performing certain tasks was brought up for discussion. The problem of feeling insufficiently trained for performing tasks in the system was partly related to the fact that there was a large turnover among primary users (shop stewards), for whom the system was intended. The need for the organization of introductory courses in computer use for newly appointed shop stewards was thus substantial. The next most discussed intra-personal problem, entering the discussion six times, was lack of motivation for performing some tasks. This was especially common for tasks where there was a distance between those who did the work and those who benefited from it. Individual users either did not know who the beneficiaries were, or could not identify themselves with those who benefited from their work. These motivational factors can have been regarded as especially important due to that the fact that the main stakeholder was a voluntary organization. On five occasions, individual users wished to perform tasks they normally had no right to perform, e.g., to register new members, or to access information restricted to special user groups. Other intra-personal conflicts concerned individuals with too low self-esteem to perform some actions, e.g., to ask for help in a public forum or to use the computer at all.
The second subgroup of conflicts, in which some individual user's resources were in discordance with another person's actions, was dominated by events that had occurred in computer discussion groups. On ten occasions, problems that occurred because users were required to perform tasks that they did not have competence or legitimacy for were mentioned. Another conflict in this subgroup, entering the discussion three times, concerned users provid- Table 2 Conflict instances displayed by the design group participant who brought the issue up for discussion in numbers (%)
Design group participant System developer Project leader Educator User All design group members
Political conflicts, involving Individual users  9  24  20  22  5  20  49  28  83  25  Resource conflicts  2  5  2  2  0  0  3  2  7  2  Resources and behavior  4  11  11  12  3  12  32  19  50  15  Resources and goals  3  8  1  1  0  0  1  1  5  2  Behavioral conflicts  0  0  0  0  0  0  5  3  5  2  Behavior and goals  0  0  6  7  2  8  8  5 ing advice in areas where they had insufficient knowledge, thereby influencing peers to make bad decisions.
Resources and goals.
Only five times were conflicts between individual users' resources and goals commented in the group. All five occasions focused on users lacking resources to fulfil their goals. Four instances concerned information that was unavailable, e.g., located on a hard drive beyond the user's control. The fifth occasion concerned one user's lack of resources (time) thus preventing other users from reaching their goals.
3.1.1.4. Behavior. Only on five occasions were conflicts between individual user's actions commented in the group. Two instances regarded a teaching situation and users' inability to listen, to read from the black board and take notes simultaneously. Two instances addressed persons not answering their email or voicemail. The last instance brought up a conflict in which two users needed to use the same home computer.
3.1.1.5. Behavior and goals. There were 16 conflict instances in this category, but one specific event, a decision that did not lead to the desired outcome, was mentioned three times. The other conflicts addressed issues related to difficulty finding an action for reaching a desired result, that a user wrongly believed than an action had led to goal fulfilment, or that a person used an effective but highly inefficient method to reach a goal. On five occasions different conflicts involving one user's actions interfering with another user's goals were mentioned. One user who failed to respond in a timely manner, or who responded unnecessarily thus taking the other person's time were mentioned as examples of this.
Conflicts between individuals and stakeholder groups
The 61 conflicts in this category comprised a wide range of specific problems.
Access to information.
The most commonly discussed problem type (12 times) was the consequences of conflicts between the main stakeholder organization's strategy to limit an individual user's access to restricted information and the individual user's wish to have full access to systems and tools. The user's reluctance to register address information due to the risk that the information could reach external companies and result in spam mailings was discussed on two occasions. Once the group discussed an individual user's wish to share information versus the organization's desire to control this to avoid spreading incorrect information.
Information flow.
The flow of information, both from the main stakeholder organization to the individual user and vice versa, was the basis for a large group of conflicts. The conflict involving individual users with difficulties obtaining information they needed, or getting unnecessary or poor quality information was discussed on five occasions. Even correct and necessary information was regularly missed or forgotten even if it reached the recipient. Also information from individuals to the organization was discussed as a problem. On two occasions the group said that individual users sometimes did not have the motivation to share information at all, had an incentive to leave incorrect information, or avoided providing information that worked against their own interests. Furthermore, the group said that the organization had trouble obtaining information when users (shop stewards) enrolled or left their assignments when they moved.
3.1.2.3. Contact at higher organizational levels. The contact between the main stakeholder organization and individual users was another source of conflicts. Reluctance to initiate contact with an organizational representative was once discussed. Availability of high-level organizational representatives was desired by members, but was found costly by the organization. The strategy of the organization was to have their mid-level representatives refer users to available information sources instead of answering questions directly. The purpose was to stimulate users' independent information search, and thus empower them in this aspect.
Training.
Individual users' access to training was another source of conflicts. Training in computer skills is costly. The user and the organization that pays for the system may not always agree on whether or not the need for training warrants the cost. Even when there is agreement on the necessity of training, these needs may arise suddenly, e.g., as a result of high member turn-over in voluntary organizations. This immediate need is in direct conflict with the costs for the organization to provide computer training on short notice.
Routines and rules.
Organizational routines may be unsuitable for particular users in their practice situation, e.g., when they require the user to retrieve information that is difficult to obtain from their position. An example of a direct conflict between users and the main stakeholder organization was when a mandatory ''first-contact-a-person-at-the-next-level'' protocol became an obstacle when a user wanted to contact a manager at a higher level directly. Such rules led to particular difficulties for new system users, and secondarily to a high turnover rate. On five occasions, conflicts between a user and a third party arose, e.g., concerning whether or not an employer had the right to read the user's email when a company computer was used. Laws regulating the relation between the employee and the employer were discussed on one occasion.
3.1.2.6. Management. General conflicts pertaining to users who did not value the management of the main stakeholder organization were discussed on five occasions. These conflicts included opinions on high membership fees, and that individual users felt that the organization was undemocratic and impossible to influence. Other conflicts between user discontent with the organization of the organization, in general, were discussed on five occasions.
Conflicts between stakeholder groups
In all, there were 25 conflicts related to disagreements between stakeholder groups.
3.1.3.1. Resource conflicts. There were only five cases of discussions of opposition between stakeholder groups based on resources. On three occasions, the discussion pertained to how the organizational units wished to isolate themselves from each other, avoiding information exchange and cooperation in projects. One discussion concerned how cooperation between the different organizational units regarding IT projects had failed earlier, and two discussions focused on the vast difference between the organizational units in terms of resources available to spend on systems and maintenance.
Resources and behavior.
The only conflict that was discussed in this category pertained to organizational units at higher levels being poorly informed about actions taken at lower organizational levels.
3.1.3.3. Resources and goals. All six conflicts in this group focused on the harm that could come to the main stakeholder organization if a third party gained access to information about organizational goals through the proposed system.
Behavioral conflicts.
There were four different conflicts categorized in this group. On three occasions, participants said that large organizational subunits were not acting with solidarity towards the other units, e.g., by running parallel projects in the same area. In the fourth case, the participants discussed conflicts between different subunits over who should have the right to perform certain tasks.
3.1.3.5. Behavior and goals. Of the four conflicts categorized in this group, two regarded inefficient practices, in general. It was pointed out that the experience gained by one organizational unit was neglected by others, thus causing design goals to be more difficult to attain. In the other two conflicts, the financial goals of the design project were compromised by organizational subunits acquiring their own equipment at higher cost.
3.1.3.6. Goal conflicts. Four conflicts were categorized as goal conflicts between organizations. On two occasions, the organizations had markedly different goals in the DLK project. The other two instances focused on goal conflicts between trade unions and employers.
Technological conflicts
Technological conflicts accounted for 157 (48%) of all problems discussed at the design meetings. As could be expected, more technological conflicts were discussed at the prototype evaluation meeting than at the other meetings.
Conflicts between individuals and system components
The conflicts discussed in this category were divided into three groups: The first group involves conflicts between a user and the system regarding the user's ability to obtain information and understand the system's purpose, function, and state. The second group constitutes conflicts between the system and a user's ability to efficiently and effectively reach their goals with the help of the system. The third group constitutes conflicts that cannot clearly be categorized either in terms of understanding or execution, or clearly involve both understanding and execution.
3.2.1.1. Understanding the system. On three occasions, the discussion concerned the display of data on the screen, i.e., that the information was cluttered, making it difficult for the user to interpret the presentation. This issue was particularly discussed in the context of discussion groups and a case database where the users themselves supplied the information. Navigation support and feedback methods were criticized since it was difficult for the users to know in what part of the system they had been. Furthermore, participants discussed how the lack of observability in the system unnecessarily required users to abide by the system for feedback, or to avoid missing events such as the availability of new important information. On two occasions, discussions focused on the terms and concepts used in the system or manuals, which were difficult to understand. The same issue was discussed regarding poor knowledge of what would happen if a certain button was pressed when making a menu selection, or filling in data about the user. Regarding users' ability and knowledge, the discussions repeatedly focused on the fact that many users were novices who generally were not used to working with computers and that some systems were difficult to learn. Other foci concerned problems using information in manuals when learning to use a system, or that a system did not work the same way as the systems the users had previous experience of.
3.2.1.2. Interacting with the system. The addition of information content or functions to the prototypes was discussed 13 times. A firm system structure was found to aid understanding (see above), but to limit the function, because standardization did not allow rare-case functions to be displayed (cf. trying to combine learnability and powerfulness). Another source of conflict was if the system contained functions that the user had no use for, or that annoyed the user (such as the tips function), which was discussed on seven occasions. Some specific functions were discussed in great detail. When designing computer-based discussion groups it was found necessary to find a balance between, on the one hand, a design for a sufficiently large group of users to attain a critical mass, and, on the other hand, to create a structure on a sufficiently small scale for well-focused and user-relevant discussion.
On six occasions, participants discussed system functions that were effective in helping the user attain their goals, but at the same time could be unnecessarily laborious. For example, a large number of mouse clicks may be required to access desired information, or to navigate within the information space.
The group discussed conflicts between users who wished to use keyword-based search and the difficulty in creating an unambiguous set of keywords for the categorization of data. A proposed solution with users freely selecting keywords was discarded because it was expected to lead to different keywords for similar basic concepts. Another identified problem with free search terms was the risk of misspelling which would make results less reliable for persons with dyslectic problems (who were common in several user groups). In other words, it may be difficult to interpret whether or not a low number of hits were the result of a misspelling, or of relevant material missing from the database.
Finally, system utility was concluded to be dependent on the user correctly entering relevant information about themselves. From this perspective, there was a conflict between the utility of the system and the user's personal integrity and workload. This was particularly the case when personal data was used to determine access to knowledge bases and other utilities. On one occasion, the possibility of users entering information in a way that would unknowingly reduce the overall usefulness of the system was discussed.
Other conflicts
Difficulty in adapting system functions and appearance to a wide diversity of user groups was discussed on six occasions. Nine conflict events regarding system access arose, addressing either technical aspects of system access, such as some data being inaccessible from home or from employer's computers, or that the user's system-located information integrity could only be maintained by shutting the computer down when not present. The individual user's information about functions not available to them was discussed vividly on two occasions. The group concluded that any functionality available to other users but not to one single user should be concealed to this user, because they otherwise may be provoked by feeling denied access to useful functions. The background for this discussion was a pre-existing system, which used red flags and greyed out functions to denote restricted functions. The frustration of interacting with a system that was generally slow was discussed twice.
Only twice did the discussion address aesthetic and other non-functional aspects of the system. In professional settings, this amount of discussion would be regarded as extremely low. However, the analyzed design meetings were in an earlier phase in which the focus was more on functionality and utility than appearance. General discussions about system utility were held at a high-level, considering whether or not the overall purpose of the system was obvious to all participants, whether the system design really reflected that purpose, and whether there was a risk that the system would be used in radically different ways than intended. One such issue, discussed twice, concerned anonymity. There was concern that anonymity would perhaps have detrimental effects on the debate climate and lead to discussion groups being forums for gossip and slander rather than constructive sharing of knowledge. Conversely, anonymity would support people who are insecure or want help on sensitive issues to dare ask for advice from unknown people in a public forum.
Another, somewhat paradoxical, conflict arose from a suggestion that users, after an initial period of time, should be locked out of local chat rooms and discussion groups, and forced to join groups at more global levels. The system would thus patronizingly decide for users what was in their best interest. In the debate that followed, this suggestion was found to be at odds with the basic principles of usercentered design, i.e., that users know what they prefer and that their opinions should be respected. The debate led to a suggestion for a 'general antidote' against conflicts between users and system designers. The participants suggested the inclusion of special chat rooms for communicating system-related problems directly to those responsible for maintenance of the implemented system. Introduction of a post-design routine for continued user influence on system development was thus seen as a way to resolve conflicts that had no clear end-points at the time of design.
Conflicts between stakeholders and system components
The conflicts between organization and system components had two major directions: the most common type of conflict type, accounting for 17 of the total 38 conflicts in this category, concerned present or suggested system solutions that could accrue additional costs for the organization. These costs were seen to mainly occur directly through the purchase or development of a system component. However, discussions also addressed indirect costs, e.g., the cost of entering and maintaining information relevant only to small or local user groups.
The second most common type of conflict in this category concerned organizational requirements, both in terms of specific system functions and whether or not larger organizational units felt that the entire system was required at all. The requirements discussed varied from graphical and content profiles for each organizational unit, to changing the design to a low-cost initial system that was adaptable to all units' resources and number of actual users. Conflicts between the system and the legal framework were dis-cussed, especially regarding European Union-related laws about rights to store and publish any information about individuals. Similarly, two discussions focused on conflicts between system and organizational statutes and rules. In the first case, the conflict occurred between a system function for member voting and the organization's statutes regarding correct procedures for voting and, in the second case, between the system's functions for handling electronic documents and organizational rules for paper-based documents, e.g., written signatures. Similar to the discussions about conflicts between individuals and systems, one discussion focused on system functions that were deemed unnecessary by the organizations in general or by organizations with certain characteristics, e.g., being a small unit.
Conflicts between system components
On 22 occasions, conflicts between system components were discussed. The components of the prototype system were often technically difficult to combine with other already present technical systems. In particular, the design of one more advanced component was not adapted to the capacity of the available technical infrastructure. The amount of data did not match the local disc, printer, and server capacity, and could not be transferred over dial-up connections. The necessary adaptation of software to document formats and structures was discussed on five occasions and on six occasions there was a possible conflict between technical equipment and low-tech system components, such as pens, paper, and whiteboards.
Discussion
In this study of conflicts during health information systems development, it was found that a participatory design group developing a system for 175,000 end-users brought almost an equal number of political and technological conflicts into the design discourse. It has recently been pointed out that technical barriers to the implementation of large health information systems are not necessarily the most important factors [19] . In this case study setting, the departures from the normative expectations on the conversation were often the consequence of a primary mismatch of orientations between end-users and mid-level managers of the main stakeholder organization that could not be resolved in the design group. This persisting failure of the parties 'below' and 'above' the design group in the organizational hierarchy to learn and understand each other's standpoints caused repeated disagreements. Correspondingly, technological conflicts were often of secondary importance and did not constitute the chief threats against the accomplishment of design goals. The most common technical conflicts concerned usability issues, reflecting the strong presence of users in the design group, and concerns for escalating hardware and maintenance costs. It is noteworthy that despite that issues calling for discussions with high-level management relatively often occurred, such as unexpected system development costs, there were few open conflicts involving higher organizational levels during the meetings. The present analysis cannot provide an answer to whether or not this was due to the design group having misinterpreted their mandate and making decisions outside their area of responsibility, or a two-sided communication failure where management had misunderstood their obligations in the participatory design process. Nonetheless, the observed shortcomings in vertical organizational communication, and the relatively scarce literature on the topic suggest that the institutional interaction during health information system design should be subject for further research. The shortcomings also illustrate the necessity to simultaneously consider micro-and macro-level perspectives [20] when analyzing system design conflicts in health service settings. Such transcendent conflicts do not always involve merely two immediately opposing parties or phenomena. There is rather likely to be a web of conflicts running between different organizational units, individuals, and technology. A methodological issue is therefore how to analyse and categorize this web of conflicts as it surfaces in the design discussion.
The present DA included the level of general institutional structures and themes, which were identified and analyzed as they appeared in institutional interaction. In other words, the analysis had as its point of departure micro-level conflicts, and included the immediate social structures that were considered to be of importance for analysis of the interaction in the design group. This led to the macro-level representation of conflicts becoming more fragmented. An alternative way would have been to start the analysis by trying to identify the macro-level conflicts that cause lower-level webs of antagonisms. A framework for such analyses in the system design setting is provided in Foucauldian discourse analysis [21] .
Recent studies have suggested that system-related functional expertise should be the primary criterion employed to select healthcare personnel to participate in system design and development. Other criteria, such as users' communication skills, computing backgrounds, and personality traits, should be given secondary consideration [22] . However, our results show that the views expressed by the design group participants about the future system were not unreflective echoes of the views held by their affiliations or peers. On the contrary, discrepancies were observed between the input to the discourse from individual design group participants, on the one hand, and the official viewpoints of the stakeholder organizations, on the other. This indicates that 'group skills' are important to consider when individuals are chosen to represent organizations in participatory design projects. On some occasions, individuals appeared to push for solutions that ran against the expressed views of their organization, e.g., suggestions to create a system supporting an increase in sharing of information between organizational subunits despite hesitance to do so on senior managerial levels. The design group members thus succeeded to form something that resembled 'true compromises,' i.e., desires and plans separate from the goals of the organizations they represented. The question is whether or not these compromises reflect the personal opinions of the individual participants, group pressure, or what according to the principles of participatory design should be the case, a bargaining between the interests and issues defined by the different organizations involved in the system design. From a methodological perspective, it is important to include components in participatory design methods that ensure continuous organizational approval of the decision made. This issue warrants further research on design method construction.
DA methods were, in this study, found to be applicable to investigating conflicts during health information system design, but the methods were also found to have limitations. First, the categories derived from design theory that were used for the classification of conflicts may be limiting in themselves. Having said this, it is also reasonable to assume that any set of categories for conflict classification can fail in some aspect. If the set of categories is made large enough to represent the rich variation in design participants' communication, the set may become too large to be practical. The opposite is obviously the case when categorizing conflict instances into a small set of large categories. The content in each category may easily become overly heterogeneous. Second, there were no important differences regarding the types of conflicts that the different participants brought into design discussions. Instead, the occurrence of conflicts was primarily affected by meeting rules and agendas, which set the stage for discussions. This observation can be interpreted as meaning that 'talk is important' during system design, and that this spoken interaction can be regulated by norms and rules. Consequently, it must be taken into regard that the composition of a design method that regulates the social interaction between the participants will influence how conflicts are brought into consideration during system design. It is reasonable to assume that the use of non-participatory design methods with chairperson-dominated meetings would have yielded at least a different mix of conflicts and perhaps also qualitative implementation differences downstream during the remaining design process. The few comparative studies of participatory and non-participatory design methods that have been conducted suggest that the methods differ with regard to design outcomes in, at least, three aspects [14] . The non-participatory methods mediate a stronger focus on the computer system and the individual user, and in consequence, produce systems that are likely to require a separate organizational intervention to work satisfactory. The participatory methods, in contrast, focus on collective system use, organizational aspects, and a pragmatic fit into current social structure and practice. It is therefore probable that an absence of end-users during design meetings would have shifted the focus away from usability issues and antagonisms between different categories of users and stakeholders, and thus also led to the non-implementation of corresponding adjustments of the system design. Nonetheless, the importance of the norms for the spoken interaction observed in this study justifies the use of DA methods also for further investigations of design processes.
Conclusions
Earlier research has suggested that a failure to discover, describe, and address both technical and social problems during health information systems design is likely to result in poor system performance and low acceptance. The present study shows that a design group using a system development method based on strong user representation fulfilled some important conditions for preventing postimplementation system problems by bringing up for discussion a broad spectrum of political and technological conflicts involving the future system. We suggest that participatory design methods should be developed that include components that ensure continuous organizational approval of the decisions made in the design group. Development of such design method components warrants studies of design processes using research methods that allow for an integrated vertical analysis (simultaneously at micro-, meso-, and macro-levels) of the decision-making process. Further studies comparing participatory and non-participatory information systems design practices in health service settings are also warranted.
